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Introduction
Early-severe childhood caries re-
mains a significant public dental 
health issue in the U.S. and interna-
tionally.1 The most common chronic 
disease in children, dental caries is 
5-times more prevalent than asthma 
and 7-times more prevalent than 
hay fever.2 Approximately 19% of 
U.S. children aged 2 to 4 have ex-
perienced visually detectable den-
tal decay. Data from the National 
Health Nutrition Examination Survey 
(NHANES) reveal that the number of 
children aged 2 to 5 with dental car-
ies increased from 24 to 28% from 
1999 to 2004.3 Nineteen percent of 
U.S. children aged 2 to 4 have visu-
ally detectable dental caries.4 Over-
all, children of poverty experience 
more extensive dental disease and 
have less access to dental care.5,6 For 
example, 25% of children living in 
poverty have not seen a dentist be-
fore the age of 5, experience twice 
the dental caries as their more afflu-
ent peers and are more likely to have 
untreated oral disease.4-6
In 2005, the Virginia Department of Medical As-
sistance Services introduced the Smiles For Children 
(SFC) program, providing coverage for diagnostic, 
preventive and restorative/surgical procedures, as 
well as orthodontic services for Medicaid, Family Ac-
cess to Medical Services Plan (FAMIS) and FAMIS 
Plus children.7 The program also provides coverage 
for limited medically necessary oral surgery services 
for adults age 21 and older. Reasons cited by par-
ents for not involving their children in preventive 
dental programs or establishing an ongoing dental 
provider or dental home include the inability to take 
time off from work, living a transient lifestyle and 
being unable to find a dentist who participates in 
the SFC program.7-11 Dentists are reluctant to par-
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Abstract
Purpose: This study assessed the oral health knowledge, confi-
dence and practices of Virginia personnel in the Special Supple-
mental Food Program for Women, Infants and Children (WIC).
Methods: In 2009, 257 WIC personnel were electronically emailed 
via an investigator-designed 22-item Survey Monkey® question-
naire. Descriptive statistics, Chi-square and Fishers Exact tests 
compared personnel demographics and oral health knowledge, 
confidence and practices at the p≤0.01 and 0.05 significance level.
Results: Response rate was 68%. WIC personnel were knowl-
edgeable about basic oral health concepts. More than half of those 
reporting were not confident assessing for visual signs of dental 
decay and do not routinely assess for visual signs of decay. Only 
4% of personnel apply fluoride therapy.
Conclusion: Findings support the need for health promotion/dis-
ease prevention at WIC.
Keywords: early-severe childhood caries (E-SCC), fluoride var-
nish therapy, oral health promotion knowledge confidence and 
practices, WIC personnel
This study supports the NDHRA priority area, Health Promo-
tion/Disease Prevention: Validate and test assessment instru-
ments/strategies/mechanisms that increase health promotion and 
disease prevention among diverse populations.
Research
ticipate in SFC because of the perceived low fee-for-
services reimbursement, and high no-show rates for 
appointments undermining profit margins.12 Since 
2005, provider participation has more than doubled. 
Children receiving dental services has increased, 
from 24 to 45%.7
The U.S. Public Health Service and Department 
of Health and Human Services (DHHS) also docu-
mented substantial barriers to oral health preven-
tive measures. These barriers include lack of access 
to community water fluoridation in rural areas. Al-
though 95% of Virginia residents are receiving the 
recommended community fluoridated water levels, 
others living in rural areas have difficulty in access-
ing SFC.13,14 Lack of dentists, and the need to expand 
access to professional oral health care services, has 
led to training of non-dental providers and dental 
Vol. 88 • No. 2 • April 2014 The Journal of Dental Hygiene 131
hygienists in public health programs to screen chil-
dren for oral disease, educate parents on nutrition, 
encourage use of preventive modalities and refer 
children to participating dentists who can prevent or 
treat early-severe childhood caries.13-15
A population-based health program to improve 
children’s overall health is the Special Supplemen-
tal Nutritional Program for Woman, Infants, and 
Children (WIC). Originated in 1972 from the Fed-
eral Assistance Program of the Food and Nutrition 
Service (FNS) of the United States Department of 
Agriculture (USDA), WIC provides food to supple-
ment the diets of millions of lower income women, 
infants and children under the age of 5, breastfeed-
ing promotion and support strategies, dietary coun-
seling, and referrals for welfare/social services and 
health care.16 The WIC program benefits pregnant 
and breastfeeding women during critical times of 
their infant’s growth and development and encour-
ages health promotion practices in the prevention 
of childhood obesity, infant mortality, and other life-
style, diet-related or chronic diseases. Some par-
ticipants may receive more frequent health and 
nutritional counseling from WIC program personnel 
(nutritionists, dieticians and nurses) than from their 
children’s pediatricians. Participation, eligibility re-
quirements and the complicated application process 
vary by state.16
The purpose of this study was to assess the cur-
rent oral health promotion knowledge, confidence 
and practices of WIC personnel to improve the oral 
health of WIC participants. Does Virginia WIC per-
sonnel knowledge, confidence and practices provide 
insight to build programs and extend training to 
both dental and non-dental health professionals?
Severe–Early Childhood Caries
The Centers for Disease Control (CDC) uses the 
term early childhood caries (ECC) or severe-early 
childhood caries (S-ECC) for the occurrence of ram-
pant decay in infants and toddlers.17 S-ECC is the 
most common chronic, preventable dental disease 
affecting smooth surfaces of primary teeth (Figure 
1).18 The American Academy of Pediatric Dentistry 
(AAPD) defines S-ECC as the presence of 1 or more 
decayed noncavitated or cavitated decayed lesions, 
missing teeth, or filled tooth surfaces in any primary 
tooth in a child 71 months of age or younger, or any 
sign of smooth-surface decay in children younger 
than 3 years of age.19
S-ECC is caused by a complex interaction among 
cariogenic microorganisms, fermentable carbohy-
drates and susceptible teeth.20-22 Using selective de-
tection, Tanner et al identified Scardovia wiggsiae in 
the mouths of children with severe ECC when other 
pathogens were not detected.23 Microorganisms play 
a major role in tooth demineralization and vertical 
transmission of caries from a mother or caregiver 
to child through close contact, shared food utensils 
and saliva.24-27 The earlier the microorganism colo-
nizes the primary teeth, the more likely the demin-
eralization process begins.27
Li and Caufield’s27 longitudinal study of 34 mother-
infant pairs determined how infants acquire patho-
genic bacteria.6 Bacterial samples were obtained at 
3-month intervals from mothers and their infants 
to approximately 3 years of age. Almost 71% of in-
fants and toddlers showed DNA patterns harboring 
genotypes of bacterial microflora identical to those 
of mothers. Female infants were 6-times more likely 
to match their mother’s genotypes. Male infants and 
toddlers were 13-times more likely to exhibit dental 
decay and the MS strain than female children, even 
though male infants usually have later tooth erup-
tion. This finding remains unexplained until future 
immunology research is conducted. Researchers 
strongly suggest that mothers are the major source 
of MS transmission to their infants and toddlers and 
recommended future immunology studies.23-27
Palmer et al found food frequency, cariogenicity 
and bacterial pathogenesis to be associated with 
S-ECC and caries recurrence.26 Bacteria metabolize 
carbohydrates or liquids, initiating acid demineral-
ization of tooth enamel. A combination of bacteria, 
saliva, defective tooth about the transmission of 
bacteria enamel, parental behaviors and attitudes 
increases S-ECC risk.26
Oral Health Promotion
Caries control should start prenatally with screen-
ing and treating the mother. Following birth, the in-
Figure 1: Clinical Signs of Severe–Early 
Childhood Caries17
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fant should be screened and parent and child pro-
vided with continued preventive care throughout 
childhood.24-26 First dental care visits for infants and 
toddlers should occur by 12 months of age or when 
the first tooth erupts.19,20,25 To monitor the caries 
balance, infant’s knee to lap examinations are rec-
ommended biannually by the American Academy of 
Pediatrics (AAP).28 Periodic fluoride varnish therapy, 
parental counseling and establishing a relationship 
with a dental provider has been shown to be ef-
fective in reducing S-ECC.28-31 Fluoride varnish fre-
quency is recommended every 6 months for chil-
dren at high risk for dental caries, according to the 
Medicaid Early and Periodic Screening, Diagnosis, 
and Treatment Benefits Program (EPSDT).31 Varnish 
therapy can also be applied up to 4 times annually.
According to Bandura’s Social Learning Theory, 
human behavior is acquired through observation, 
experience, modeling, self-efficacy, confidence and 
positive reinforcement.32 Self-efficacy and self-
confidence are qualities for promoting behavioral 
change.33 Positive reinforcement of oral health con-
cepts and behavior by WIC educators and parents 
results in positive behavioral and clinical outcomes 
for children and parents.33-34 Oral health education 
aimed at parents or caregivers in the WIC program 
can improve children’s dental and overall health.35-39
Schick and Rozier conducted a 1 year study of 
North Carolina nutritionists’ effectiveness in oral 
health promotion among WIC participants.40 Re-
searchers found nutritionists with a greater sense 
of self-efficacy and outcome expectancy were more 
confident in oral health promotion. The nutritionists 
were more likely to perform oral risk assessments, 
counsel parents and make dental referrals than those 
who lacked confidence.40 One study revealed nurses 
and dental hygienists were more likely to discuss 
oral health promotion if they were more confident 
in oral health practices.41 Pediatricians with greater 
confidence in oral health screening for dental decay 
were more likely to make referrals of Head Start chil-
dren than those with lower self-confidence.42 Physi-
cians’ confidence in ability to screen for risky health 
behaviors was positively related with the promotion 
of disease preventive practices.43 WIC nutritionists 
often see children before they see a dental health 
professional.37-41 Therefore, WIC nutritionists’ ability 
to examine for caries, promote oral health practices, 
and make referrals is important in preventing S-ECC 
in low-income populations.
Yost and Li suggested that nurses apply anticipa-
tory oral health guidance for infants and children.24 
For example, this guidance includes teaching care-
givers to use a damp, warm washcloth to clean in-
fant’s gums after eating and before bedtime, put-
ting an infant to bed with a bottle containing water 
rather than one with fermentable carbohydrates, 
and avoid on-demand breastfeeding during night. 
After tooth eruption, caregivers should clean their 
infant’s mouth with a washcloth and slowly progress 
to a soft child toothbrush. A pea-size or smear of 
toothpaste should be introduced at approximately 
18 to 24 months of age and hands-on parental or 
caregiver toothbrush instruction should be taught 
and reinforced.25 Researchers emphasize the impor-
tance of making the first dental visit within 6 months 
of tooth eruption or by 12 months of age.19,25,28
Weinstein, Harrison and Benton demonstrated 
that motivational interviewing (MI) techniques are 
helpful in reducing or preventing S-ECC by counsel-
ing mothers during the first year following the birth 
of a child.34 MI is a collaborative, client-centered 
form of guiding to elicit and strengthen motivation 
for change.33,34,36 MI focuses on skills to educate and 
motivate others in making health-promoting behav-
iors based on a client’s stage of readiness.34,35 Chil-
dren in the MI group exhibited significantly less new 
caries. The guardians and/or parents of 2 year olds 
displayed greater compliance with recommended 
fluoride varnish treatment regimens than the con-
trol group without the MI. Weinstein and associates 
concluded that MI intervention improves health-
promoting behaviors of mothers and their young 
children at high risk for dental caries.34
Freudenthal and Bowen examined MI techniques 
to decrease parental risk-related behaviors for S-
ECC.36 Positive changes in valuing oral health, per-
missiveness, change difficulty and openness to 
health information were studied in a population of 
WIC mothers in Southeast Idaho using a pre- and 
post-test questionnaire. Avoidance of sharing uten-
sils during feeding and number of times per week 
mothers brushed or cleaned their child’s teeth sig-
nificantly increased in the group of mothers ex-
posed to the MI counseling techniques. Researchers 
concluded that using MI with diverse populations at 
WIC sites would most likely have a positive impact 
on oral health practices.36
Oral Health Confidence
Oral health confidence among WIC providers 
studied by Butani et al found those with some oral 
health training are more likely to counsel mothers 
and their children about dental disease preven-
tion than WIC providers void of confidence and oral 
health training.37 Nurses were most likely to discuss 
oral health issues with WIC clients when compared 
to other WIC providers. Furthermore, the research-
ers observed that providing appropriate oral health 
training to WIC providers increases their confidence 
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and encourages discussion of oral health issues and 
S-ECC prevention with clients.37 Researchers rec-
ommend oral health training for WIC personnel so 
that they are comfortable with current dental con-
cepts for improving the oral health status of their 
WIC clients.37
Nurko et al compared the prevalence of caries in 
children (n=120) of parents or caregivers who had 
participated in the WIC Infant Oral Health Educa-
tional Program (IOHEP) to children of parents who 
never participated.38 Participants were mostly of 
Hispanic descent, ages 1 to 5. Parents at the WIC 
program received counseling and participated in a 
survey and children in both groups had their de-
cayed and filled teeth (DFT) scores evaluated by 
pediatric dental faculty and pre- and post-doctor-
al students. Findings revealed that children whose 
parents participated in an IOHEP experienced sig-
nificantly fewer overall caries from 57 to 39% fol-
lowing a 5 year IOHEP community-based program. 
Findings support oral health promotion by WIC per-
sonnel on oral hygiene instructions, proper diet and 
nutrition, and periodic fluoride applications aimed at 
reducing the incidence of S-ECC.37-39
Underserved preschool-aged children rarely visit 
a dentist, and often receive their first oral screen-
ing and dental referral through a public health pro-
gram such as WIC or Head Start. Virginia Division 
of Dental Health implemented a Maternal and Early 
Childhood Oral Health Program called Bright Smiles 
For Babies.44 This program followed the structure 
used by North Carolina’s Into the Mouths of Babes 
program.39,40,44,45 Virginia’s’s Bright Smiles For Ba-
bies program offers oral health training to non-den-
tal personnel in occupations who legally can apply 
fluoride varnish and bill Medicaid, i.e., physicians, 
physician assistants, pediatric nurse practitioners, 
family nurse practitioners and registered nurses.44 
Effective July 2008, the Pharmacy Act allows den-
tists or physicians to provide standing orders for 
dental hygienists or nurses to place fluoride varnish 
on the teeth of children 6 months to 3 years of age 
at home visits, pediatric and immunization clinics, 
WIC clinics, and other health district programs.45 
To operationalize the Pharmacy Act, WIC person-
nel should first be trained on the demineralization-
remineralization process, caries risk and protective 
factors, oral health risk assessment and screening, 
oral health information documentation, and preven-
tion guidance to WIC children and families.45
Bright Smiles For Babies training is comparable 
to the Open Wide training for health professionals 
available through the National Maternal and Child 
Oral Health Resource Center.44,46 In 2009, Virginia’s 
Division of Dental Health began a pilot project allow-
ing dental hygienists who hold a Virginia license is-
sued by Virginia Board of Dentistry (Sec.54.1-2722) 
under a remote oral health care model to provide 
educational and preventive dental care in designat-
ed dental professional shortage areas.45
California has the nation’s largest number of WIC 
sites (n=82). In 2001, WIC began First Smiles with 
dental services provided once a week using porta-
ble dental equipment. After 2005, the application of 
fluoride varnish was introduced. First Smiles’ goal 
is to significantly reduce the incidence of dental de-
cay in young children. Dental and medical providers 
are trained to increase the number of dental vis-
its for at-risk 1 year olds. Since few dentists treat 
low-income one year olds, California WIC programs 
collaborate with dental providers to treat the WIC 
participants at selected WIC sites.15
Lee and Rozier compared dental services among 
children enrolled at WIC to those not enrolled at 
WIC.39 Children participating in WIC programs are 
more likely to use preventive and restorative ser-
vices and less likely to use emergency services than 
non-WIC participants. Since WIC program partici-
pants fall below the 185% Federal Poverty Level, all 
are considered high risk for dental decay.
Methods and Materials
After approval from Old Dominion University 
College of Health Sciences Human Subjects Com-
mittee, a pilot study of 15 nursing students and 
32 dental hygiene students was conducted to de-
termine reliability of a test-retest procedure for a 
22-item investigator-designed questionnaire. Con-
tent validity was established involving a panel of 
experts (20 dental hygiene graduate students and 
faculty). Once revisions were made and validity 
and reliability were established, a cover letter and 
questionnaire were electronically mailed via Sur-
vey Monkey® to a convenience sample of 257 WIC 
personnel provided by the Virginia Department of 
Health Services WIC director.48 For inclusion, par-
ticipants had to be professional staff members with 
direct contact with WIC clients (children, prenatal 
or postpartum women, or children’s guardians). 
Anonymity was insured by not requiring names on 
the questionnaire instrument, and data were re-
ported in group-form among districts only. A ques-
tionnaire was selected as the instrument of choice 
as the large geographically diverse sample could 
be assessed cost effectively, respondents’ ano-
nymity could be maintained and the questionnaire 
completed at their own leisure.
Questionnaire content was guided by the knowl-
edge, confidence and practice objectives of the 
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overall study and the review of the literature. The 
objectives investigated WIC personnel oral health 
knowledge, confidence and practices to help im-
prove access to care for underserved communities. 
Some questions were derived from previously de-
veloped and tested questionnaires.36,37,41 The in-
strument asked WIC personnel about their demo-
graphic characteristics: age, sex, race, educational 
level, job title, WIC district and years employed at 
WIC. Lickert-type questions obtained information 
on oral health knowledge, confidence and practic-
es.
Four items on oral health knowledge were self-
ranked as: knowledgeable, not knowledgeable or 
no opinion. Five items measuring confidence on 
oral health confidence were self-ranked as: con-
fident, not confident and no opinion. Six items on 
oral health promotion practices were ranked as: 
frequently, never and no opinion. For the last ques-
tion, item 23 (not included in Survey Monkey®), 
respondents were emailed in October 2010 asking 
if they received any oral health training at WIC.
Statistical analysis was performed using Survey 
Monkey® and SPSS 18 (Statistical Package for So-
cial Science, Inc., Chicago).48 Data were nominal 
or ordinal scaled and discrete. Descriptive analy-
sis was calculated within Survey Monkey®. Infer-
ential analysis between respondent demographics 
and their oral health knowledge, confidence, and 
practices were identified using bivariate analysis 
with Pearson Chi-square and Fisher’s exact test. 
The test of independence was set at one and the 
level of significance was p≤0.05 in knowledge, 
confidence and practices (Table I, II and III) and 
p≤0.01 (Table I and III).
Results
Respondents were dispersed uniformly throughout 
Virginia. The 42 Virginia districts were categorized as 
either rural or urban for comparison purposes (Table 
IV).49 An incentive Target gift card raised the response 
rate from 64 to 68%. The first analysis of 176 sub-
jects revealed no statistically significant difference in 
subjects’ demographics and oral health knowledge, 
confidence and practices. A total of 17 subjects were 
eliminated because they completed less than 75% 
of the questionnaire or were WIC office service spe-
cialists or administrators who worked indirectly with 
WIC clients, and 159 participants were used in the 
final statistical analysis resulting in a 62% final re-
sponse rate. The sum of percentages reported may 
not equal 100% due to rounding.
Descriptive statistics identified that, except for 4 
male respondents, the WIC respondents (n=153) 
were female with 2 respondents’ sex unreported. 
The predominated age range was between 50 to 59 
(n=61) (Figure 2).
The majority of WIC personnel were White 
(n=105), followed by Black (n=36), Asian (n=8), 
multi-racial (n=5), American Indian (n=1), Native 
Hawaiian (1) and 3 ethnicities unreported. Office 
service specialists (n=58) and nutrition associates or 
assistants (n=50) were the predominant occupations 
followed by registered dieticians (n=32), dietetic 
technicians (n=8), licensed practical nurses (n=6) 
and registered nurses (n=2). No registered dental 
hygienists were in the sample; however, there were 
2 former dental assistants and 3 respondents not re-
porting occupation (Figure 3).
Respondents predominately reported earning a 
bachelor’s degree (n=66), followed by a high school 
diploma (n=29), master’s degree (n=26), associ-
ate’s degree (n=22), other (n=15) and non-report-
ing (n=1). The majority of respondents (n=90) were 
employed at WIC for over 10 years followed by 6 to 
10 years (n=26), 3 to 5 years (n=18), 1 to 2 years 
(n=16), less than 1 year (n=8) and 1 non-reporting.
Knowledge: A total of 94% of WIC respondents 
who were aged 40+ years indicated they were sig-
nificantly more knowledgeable about oral bacterial 
transmission compared to 83% of respondents aged 
18 to 39. A total of 97% of WIC respondents who 
had 10+ years of experience were significantly more 
knowledgeable about oral health transmission com-
pared to 87% of WIC respondents aged 18 to 39. A 
total of 87% of WIC respondents who were aged 40+ 
years indicted they were knowledgeable about the 
dental decay process compared to 72% of aged 18 
to 39 respondents. Respondents ages 40+ and 10+ 
WIC experience were 0.01 significantly more knowl-
edgeable (Table I).
Confidence: A total of 90% of WIC personnel with 
education beyond high school were significantly more 
confident in explaining oral health-related dietary 
habits compared to 75% of WIC respondents with a 
high school diploma. A total of 64% of respondents 
(n=101) reported they were not confident in per-
forming oral assessments, while 31% (n=49) were 
confident in their ability to perform an oral assess-
ment. No statistically significant difference (p>0.05) 
was found between confidence and WIC person-
nel demographics, their performing oral health as-
sessments for dental decay, their referrals made to 
dentists, their providing oral hygiene instructions 
and advising families about fluoride supplements or 
treatments. The researchers were 95% confident the 
results did not occur by chance and that WIC person-
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n=159 Degrees 
of Freedom=1 Ages 18 to 39 Ages 40+
<10 years ex-
perience
>10 years ex-
perience
Chi square; 
Fisher Exact p-
values
Knowledgeable of:
Oral Bacteria 83% 94% 87% 97% 0.04, 0.05 * 0.02, 0.02 *
Dental Decay 
Process 72% 87% 81% 86% 0.04, 0.04 *
Practice Frequency in:
Assessing for 
dental decay 28% 53% 45% 49%
0.01, 0.01 ** 
0.56, 0.34
Toothbrush 
Counseling 73% 86% 86% 79%
0.09, 0.05 * 
0.05, 0.04 *
Table I: Self-Reported WIC Ages and Experience with Knowledge and Practices
Note: *p<0.05, **p<0.01
n=159
Degrees of Freedom=1 Rural Districts Urban Districts
Chi square;
Fisher Exact
p-values
Practice Frequency in:
Advising parent/guardian 
on fluoride supplements 
or treatments
58% 42% 0.004; 003**
Referring to a dentist 46% 54% 0.006, 0.003**
Table III: Self-Reported Districts and Practices
**p<0.01
n=159
Degrees of Freedom=1
Ages
18 to 39
Ages
40+
High School
Diploma
All other
education levels
Chi-Square
p–value
Fisher Exact
p–value
Oral Health Promotion Confidence in:
Assessing for dental
decay 33% 30% 38% 29%
0.66
0.36
0.40
0.24
Explaining oral health
dietary habits 83% 88% 75% 90%
0.03*
0.03*
0.04*
0.04*
Table II: Self-Reported Oral Health Promotion Confidence
nel aged 40 and over or possessing education be-
yond high school were confident in explaining oral 
health dietary habits (Table II).
Practices: Less than half of WIC respondents as-
sessed their children for visual signs of dental decay. 
About 53% of WIC respondents aged 40+ years as-
sessed clients significantly more than 28% of respon-
dents in the 18 to 39 year bracket at the 0.01 level. 
About 87% of WIC respondents who had 10+ years 
of WIC experience provided significantly more paren-
tal counseling on toothbrushing than those with less 
than 10 years of experience. WIC respondents who 
were significantly more likely to refer participants to 
dentists were over aged 40 years, and had greater 
than 10 years of experience at WIC. Rural WIC re-
spondents were significantly advising parent/guard-
ian on fluoride supplements or treatments more than 
urban WIC respondents. Urban WIC respondents sig-
nificantly referred WIC participants to a dentist more 
than rural WIC respondents at the 0.01 level (Table 
III).
Discussion
Results suggest that the majority of WIC per-
sonnel who responded to the convenience survey 
are knowledgeable about oral health and confident 
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Figure 2: Percentages of WIC Respondents Occupations
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in making dental referrals for infants and children 
as needed. Findings also suggest that WIC person-
nel are familiar with AAPD referral guidelines.19 A 
noteworthy finding of this study is the majority of 
WIC personnel who were not confident in perform-
ing visual oral assessments to identify dental de-
cay in children. Less than half of WIC personnel 
stated they assessed for visual signs of dental de-
cay suggesting that this is an important area for 
future training. This finding can be explained by 
the Bandura self-efficacy social cognitive theory, 
which states that the greater one’s self-efficacy for 
successfully completing a task, the more likely that 
a person is to engage in the task.32,33 Training in 
dental caries assessments is indicated to increase 
both oral health knowledge and confidence of WIC 
personnel in identifying dental decay.
Few studies have focused on confidence and 
oral health promotion behaviors by WIC personnel, 
however, a number of studies in pediatric medicine 
and nursing demonstrate the effects of practitio-
ner self-confidence on professional practices.37,41,43 
For example, one study revealed nurses and den-
tal hygienists more likely promoted oral health if 
they were more confident in the process, support-
ing the need to build confidence in oral health pro-
motion and disease prevention in WIC personnel.39 
Silverstein found that pediatricians with greater 
confidence are more likely to make dental refer-
rals at Head Start program populations than those 
with lower self-confidence.42 Also, Ozer found that 
physicians’ confidence in their ability to screen for 
risky health behaviors was positively related with 
their promotion of disease preventive practices.43 
If WIC personnel are to help decrease dental dis-
ease in their clients, then the research evidence 
supports the need for additional and regular train-
ing to boost confidence and oral health promotion 
practices.
Only 4 out of the 176 respondents apply fluoride 
varnish on WIC children since registered nurses, 
dental hygienists, physicians and dentists are per-
mitted to apply fluoride varnish. Given that most 
WIC personnel were office service specialists and 
nutritionists, and not nurses or dental hygien-
ists, it is understandable that fluoride therapy is 
not routinely provided to WIC clients in some WIC 
programs. The Health Resources and Services Ad-
ministration (HRSA), California Healthcare Foun-
dation, Institute of Medicine (IOM) and National 
Research Council (NRC) experts believe separating 
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Table IV: Virginia Health Districts and WIC Personnel Frequencies (n=42)
Virginia Health Districts Urban/Rural Percent Frequency
Aberle/Charlottesville/Thomas/Jefferson Urban 1.7 3
Alexandria Urban 0.6 1
Alleghany/Covington Urban 0.0 0
Arlington Urban 4.0 7
Bland/Bristol/Carroll/Galax/Grayson/Mount Rogers Rural 5.7 10
Carroll County Rural 0.6 1
Chesapeake Urban 2.9 5
Chesterfield Urban 5.1 9
Culpeper/Rapidan Rural 0.6 1
Cumberland/Tazewell Rural 0.0 0
Eastern Shore/Accomack Rural 1.1 2
Fairfax Urban 9.1 16
Frederick/Winchester Rural 0.6 1
Goochland County Rural 0.6 1
Halifax/Southside County Rural 2.9 5
Hampton Urban 2.3 4
Henrico East Urban 1.1 2
Henrico West Urban 1.1 2
Lenowisco/Wise/Norton Rural 2.3 4
Lord Fairfax Rural 2.9 5
Loudon Urban 0.0 0
Lynchburg/Central Virginia Urban 4.0 7
Montgomery County Urban 0.0 0
New River Urban 2.9 5
Norfolk Urban 0.0 0
Peninsula Urban 5.1 9
Petersburg Urban 0.6 1
Piedmont Rural 1.7 3
Pittsylvanvia/Danville Urban 0.0 0
Portsmouth Urban 3.4 6
Prince William Urban 3.4 6
Rapahannock Urban 2.3 4
Rapahannock/Rapidan Rural 2.3 4
Richmond Urban 5.1 9
Roanoke Urban 4.6 8
Smyth County Rural 1.7 3
Three Rivers Rural 2.3 4
Virginia Beach Urban 5.7 10
Washington/Wythe County Rural 2.3 4
Western Tidewater Rural 4.0 7
West Piedmont Rural 3.4 6
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Conclusion
There is a need for WIC personnel and other al-
lied health professionals in the state of Virginia to 
receive oral health promotion and dental disease 
prevention training. Topics to consider include oral 
health assessments, basic evidence-based practic-
es such as hands-on toothbrush instruction, fluo-
ride varnish and referring to dentists. This could 
also be accomplished by employing more dental 
providers at WIC. This study and current literature 
suggests that oral health training among non-den-
tal professionals such as WIC personnel could re-
duce the incidence and prevalence of dental decay 
in the high-risk population of infants and children. 
WIC personnel make logical partners to collabo-
rate with Virginia Division of Dental Health and the 
HRSA for support in providing oral health education 
and basic preventive services to WIC participants.
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versity School of Dental Hygiene. Susan Lynn Tolle, 
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oral health care from overall care is limiting access 
to oral care for many Americans.15,47,50
Recommendations include proper training of 
non-dental health professionals to assess for den-
tal diseases and implement preventive oral care 
services in a variety of settings. Some alternative 
training models to help improve access to oral care 
in underserved communities include Minnesota 
Advanced Dental Therapist (DT), Dental Therapist 
(DT), Alaska Dental Health Aide Therapist (DHAT), 
California Registered Dental Hygienists in Alterna-
tive Practice (RDHAP), Oregon Expanded Practice 
Dental Hygiene Permit (EPP), Oral Preventive As-
sistants (OPAs) and Community Dental Health Co-
ordinators (CDHCs).50 These allied dental health 
models were designed to promote oral care for the 
underserved and dental professional shortage ar-
eas. Strategies to recruit dental providers in under-
served communities include: option for new grad-
uates with loan repayment, gaining experience 
working with the underserved and expanding the 
scope of practice for dental auxiliaries. Clearly, if 
more health professionals employed at WIC could 
apply fluoride varnish, caries activity in the infant 
and children population would decrease.
Future research could include surveys for WIC 
clients and other allied health providers to assess 
their oral health knowledge, beliefs and practices. 
Additional studies about the use of fluoride varnish 
knowledge and practices should also be conducted. 
A cost-effectiveness study to explore the value of 
other allied health professionals and dental health 
providers in reducing the need for expensive dental 
care in WIC populations is also indicated. This line 
of research may lead to identifying potential cost 
saving programs for states whose budgets are al-
ready depleted by Medicaid, SCHIP, and other en-
titlement programs.
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